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Parldng brake lever unit 

1. Technical field 

5 The present invention relates to a parking brake lever unit for the actuation of a 
parking brake within a motor vehicle. 

2. Prior art 

In the automotive engineering there is the tendency to use plastic parts for weight 
10 and cost reduction. These are easily producible by injection molding can almost 
arbitrarily be formed and thereby produced in the design of the vehicle. 

In the area of parking brakes these tendencies are also detectable. So, the EP 0 499 
494 Al shows a parking brake lever unit which comprises of a plastic hand lever 
15 which is connected to a cassette housing. Within this cassette housing made of 
metal the actual functional components of the parking brake lever unit are con- 
tained. The hand lever made of a plastic material contributes to the weight reduc- 
tion of the complete parking brake lever unit. 

20 From the EP 0 933 270 Al a parking brake lever is known, which additionally to 
the plastic grip area also comprises a back area, which is also made of a plastic 
material and is integrally produced with the grip area. This plastic brake lever also 
comprises elements for fixing and guiding of the brake cable. 

25 Finally from the EP 0 251 149 A2 a parking brake lever unit is known, wherein 
the brake lever and also the support comprises of a plastic material. This parking 
brake lever further comprises a crown teeth for locking the parking brake lever. 



Although these above mentioned parking brake levers and parking brake lever 
30 units are an enhancement compared to conventional parking brake levers made of 
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sheet metal, there is however the need for further improvements. So, a parking 
brake lever unit from plastic material should be easily and cost efficiently pro- 
ducible. Further at least the same stability as a conventional parking brake lever of 
sheet metal should be reached to provide a safe actuation. Additionally, it is desir- 
5 able to further increase the reliability and durability of the parking brake lever unit 
and it is desirable to make the surface appearance and the design of the parking 
brake lever unit adaptable to the interior design of the vehicle. Further, there is the 
need to provide a possibly simple construction of the parking brake lever unit with 
possibly less components. 

10 

3. Summary of the invention 

The above mentioned problems are solved by a parking brake lever unit according 
to patent claim 1. In particular these problems are solved by a parking brake lever 
unit for the use in a motor vehicle, comprising a parking brake lever made of 
15 plastic material, a support made of plastic material, at which the parking brake 
lever is pivotably supported and a locking unit, comprising a pawl, which is 
mounted at the parking brake lever, and a ratchet insert, wherein the ratchet insert 
comprises of a metal and is over molded within the support. 

20 Therefore, the parking brake lever unit essentially comprises of a plastic material 
and comprises with respect to weight and production many advantages and en- 
sures by the metallic ratchet insert, which is injection molded into the support a 
reliable and secure operation. Further, the ratchet insert must not be mounted at 
the plastic support of the parking brake lever unit in an additional production step. 

25 This further contributes to a cost reduction. Also the security of the parking brake 
lever unit is thereby decisively improved, since the ratchet insert will not loosen 
or even released during operation. 

Preferably, the ratchet insert comprises locking teeth and is integrated into the 
30 support, so that substantially only the locking teeth are exposed. Thereby, a par- 
ticularly fixed connection of the ratchet insert within the injection molded support 
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is achieved. It is also preferred, that the ratchet insert comprises mounting holes, 
which are filled with plastic during injection molding of the support. So, the fixed 
anchoring of the ratchet insert is further improved. 

5 In a further preferred embodiment of the parking brake lever unit the pawl com- 
prises of a metal or a plastic material. If the pawl, which mates with the ratchet 
. insert, comprises of a metal it is particularly resistant with respect to wear out. If it 
comprises of a plastic material, the actuation sound is quiet, since metal mates 
with plastic material. 

10 

In a further preferred embodiment the parking brake lever is pivotably supported 
by means of a shaft within the support, wherein the shaft comprises of a plastic 
material. So, a further cost and weight reduction results. Preferably, the shaft is a 
self-locking shaft, which comprises integrated latching elements, so that it can be 
15 mounted within the support without additional mounting elements. The shaft can 
so be mounted easily and fast and additional mounting elements are spared. 

In a further embodiment of the present invention the parking brake lever com- 
prises an over molded grip at its grip area of a plastic material. So the production 
20 step to attach an additional grip covering does not apply. 

In a preferred embodiment the parking brake lever and/or the support and/or the 
shaft comprises of a technical plastic material, which comprises self-lubricating 
characteristics, so that no additional lubricants or special bearings or bearing 
25 halves must be used. Preferably the plastic materials comprises additives for 
achieving the self-lubricating characteristics. 

In another preferred embodiment the parking brake lever and/or the support com- 
prise bearing bushings or bearing halves of a metal or plastic material, wherein the 
30 material of the bearing bushings or bearing halves comprises self-lubricating 
characteristics. 
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In a further preferred embodiment the support comprises a stiff plate, which is 
ripped at its underside. Preferably, this plate is essentially plain. With this plate 
the parking brake lever unit is connected to the vehicle, preferably the plate 
5 thereto comprises metallic mounting inserts. The parking brake lever unit is con- 
nected to the vehicle at these mounting inserts. 

In a further preferred embodiment the support comprises an integrated latching 
element for the mounting of the parking brake lever unit at the vehicle. So the 
10 number of the additionally required mounting elements for example screws or 
rivets is decreased. 

In a further preferred embodiment the support comprises an electrical switch, 
which can be actuated by the parking brake lever. This electrical switch signalizes 
15 the actuation of the parking brake to the board electronics. 

4. Short description of the drawing 

In the following the preferred embodiments of the present invention are described 
with relation to the drawings. 



20 



Fig. 1: 



A preferred embodiment of a parking brake lever unit according to 
the invention in an assembled condition in a three-dimensional 



view; 



25 Fig. 2: 



The parking brake lever unit from Fig. 1 in a three-dimensional 
view from its underside; 



Fig. 3: 



The parking brake lever unit from Fig. 1, wherein the parking brake 
lever is not shown for the illustration of the inner elements of the 
parking brake lever unit; 
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Fig. 4: A single piece injection molded parking brake lever in a three- 

dimensional view; 

Fig. 5: A preferred embodiment of a support according to the invention in 

5 a partially sectional view; 

Fig.6: A further preferred embodiment of a parking brake lever unit ac- 

cording to the invention in a three-dimensional view. 

10 5. Detailed description of the preferred embodiments 

The preferred embodiments of a parking brake lever unit according to the inven- 
tion are explained in the following with respect to the drawings. 

Figure 1 shows a parking brake lever unit 1 according to the invention in an as- 
15 sembled condition. A preferably single piece parking brake lever 10 of a plastic 
material is pivotably connected at a preferably single piece injection molded sup- 
port 20 by means of a shaft 70. Parking brake lever 10 as well as support 20 can 
also comprise of a plurality of plastic parts, which are connected to each other. 

20 By means of a connection point 18 a connection rod 50 is connected to the park- 
ing brake lever 10. The connection rod 50 comprises at one end a lug, by which it 
is pivotably connected to the parking brake lever 10 at the connection point 18. At 
the other end, the connection rod 50 it is connected to a cable balance 60. At this 
cable balance 60 at least two brake cables (not shown) are connected, which actu- 

25 ate the brakes. Thereby, the cable balance 60 acts for the balancing of the forces 
between the at least two connected brakes. 

The support 20 comprises of an essentially vertically arranged support portion 23 
for the support of the parking brake lever 10, as well as of an essentially horizon- 
30 tal plate 22, which acts for the mounting of the parking brake lever unit at the ve- 
hicle. 
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In the shown embodiment the plate 22 is ribbed at its underside, wherein the ribs 
28 are shown in Figure 2. By these arrangements of ribs, the stability of the plate 
22 and thereby the support 20 is increased. At the four corners of plate 22 the 

5 connection points 25 of the parking brake lever unit are shown, wherein in these 
embodiments only the two back and the left front mounting point 25 are required 
for the assembly. The possible right front connecting point 25 is not used. Other 
configurations according to the vehicle are of course possible. For an increase of 
the stability and reliability metallic mounting inserts 24 can be pressed or injec- 

10 tion molded into the connecting points 25. The mounting inserts 24 can be simple 
metallic bushings or may comprise inner threads. Thereby, the parking brake lever 
unit can be mounted to a correspondingly formed receptacle in the vehicle by 
simple screws. 

15 The pivotably support of the parking brake lever 10 and the support 20 is done by 
a shaft 70. The shaft 70 runs transverse through the parking brake lever 10 and 
through the support portion 23 of the support 20. In the shown embodiment for 
weight reduction the shaft 70 is also produced of a plastic material and provided 
as a self-locking shaft 70. It preferably comprises thereto latching elements at its 

20 head end 72, which latch with a corresponding receptacle in the parking brake 
lever 10. The latching elements can be provided as hooks or extending clips. So, 
additional securing elements of the shaft 70 do not apply. 

In Fig. 3 the elements are shown, which form the locking device of the parking 
25 brake lever unit 1. The actual locking device 40, 26 of the parking brake lever unit 
1 is formed by a metallic ratchet insert 26 and a corresponding pawl 40. The 
ratchet insert 26 is according to the invention injection molded into the support 
area 23 of the support 20. Only the teeth area 27 of the ratchet insert 26 extends 
from the support 20. The pawl 40 is pivotably supported at the parking brake lever 
30 10 via a rotation point 42. The pawl 40 comprises two arms, wherein it latches 
with the end of one arm with the ratchet insert 26 and is connected to the end of 
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the other arm with a push rod 30. The push rod 30 runs within the tube shaped 
grip area 12 of the parking brake lever 10 and acts for the actuation of the pawl 
40. Thereto, the push rod 30 ends at a push knob 34 which is actuatable by the 
user. 

5 

The locking device 26, 40 acts for the fixing of the parking brake lever 10 in the 
braking position. For tightening, that means for actuation of the parking brake, the 
parking brake lever 10 is pivoted to the top by the user. Thereby, the brake cables, 
which are connected thereto via the connection rod 50 and the cable balance 60, 

10 are tightened and the brakes become active. For maintaining the brake action the 
parking brake lever 10 must be fixed in this brake position, so that the tension on 
the brake cables is maintained. Thereby, the pawl 40 latches with the teeth of the 
ratchet insert 26 during the actuation of the parking brake lever 10. The ratchet 
insert 26 is provided with a plurality of teeth 27, so that the pawl 40 can latch at 

15 an arbitrary position. The parking brake lever 10 can so be fixed at an arbitrary 
position. 

For releasing the fixing of the parking brake lever 10, that means for releasing the 
brake action, the user actuates the push knob 34 at the end of the grip area 12. By 

20 a pressure onto the push knob 34 the push rod 30 is displaced into the hollow grip 
range 12 against a force, which is applied by a spring 32. Thereby, the pawl 40 
which is connected to the push rod 30 is actuated, which pivots around its rotation 
point 42. Thereby, the pawl 40 is brought out of engagement with the ratchet in- 
sert 26. So, the locking action of the locking device 40, 26 is released and the 

25 parking brake lever 10 can again be pivoted down, whereby the braking cables, 
which are connected thereto, are again released. 

In Figure 4 the parking brake lever 10 is shown from another perspective. The 
parking brake lever 10 at one end comprises the already mentioned tube-like grip 
30 area 12, and an essentially U-shaped end portion 14, which surrounds the support 
portion 23 of the support 20 in mounted condition. For improving the stability, the 
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U-shaped end portion 14 can comprise ribs 16. At the lower area of the U-shaped 
end portion 14 the already mentioned connection point 18 for the connection rod 
50 is shown. Here, this connection point 18 is also provided as a U-shaped area, 
so that the end of the connection rod 50, which is provided with a lug can be con- 
5 nected to the parking brake lever 10 by means of a pin. 

The parking brake lever 10 as well as the support 20 are preferably injection 
molded of a plastic material as a single piece. It is also thinkable, that the support 
20 as well as also the parking brake lever 10 are produced from a plurality of 
10 plastic parts and to latch, to glue, to screw or to rivet these parts with each other. 

At the grip area 12 of the parking brake lever 10 a grip of a thermoplastic elas- 
tomer or an other arbitrary plastic or rubber material can be over molded. The 
parking brake lever 10 then comprises a pleasant soft grip for the actuation. The 
15 otherwise required production step to attach an additional grip to cover the park- 
ing brake lever 10 does not apply. 

The shaft 70 is preferably injection molded of a plastic material. Preferably a 
technical plastic material is used as material for the parking brake lever 10 and/or 

20 the support 20 and/or the shaft 70, which comprises self-lubricating characteris- 
tics. These self-lubricating characteristics can be created by additives (for example 
PTFE), which are added to the raw material before injection molding. Thereby, 
additional lubricants, as fats or oils or special bearings or bearing halves can be 
abandoned. The preferred plastic material is polyamide (PA 6.6) or polypropylene 

25 (PP). Also glass fiber reinforced plastic materials can be used. 

To the opposite it is also possible to provide such bearings or bearing halves at the 
parking brake lever unit 1. Then, preferably these bearings or bearing halves (not 
shown) comprise of the explained self-lubricating plastic material or a metal. 
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Figure 5 shows the support 20 in a partially sectional view. The ratchet insert 26 is 
connected to the support portion 23 of the support 20 by injection molding. The 
ratchet insert 26 is almost completely covered by the plastic material, only the 
teeth area 27 extends from the support portion 23. For a safe connection the 
5 ratchet insert 26 comprise mounting holes 28, which are filled with plastic mate- 
rial during injection molding. From the backside the ratchet insert 26 is covered 
by a wall portion 29. So, a safe and reliable anchoring of the ratchet insert 26 is 
ensured and it cannot be undesirably released. Further, by this over-molding of the 
ratchet insert 26 no further assembly step is required. 

10 

In Figure 6 a further embodiment of the parking brake lever 1 is shown. At one 
end of the plate 22 of the support 20 a latching element 21 is provided. Here in the 
form of a flap, which can engage a recess in the car body (not shown). The park- 
ing brake lever unit is then connected to the car body by insertion and subsequent 
15 screwing. The insertion can be done very fast and mounting means are saved. The 
latching element 21 can also comprise another geometry than a flap, for example 
as a pin, hook, clip or other extension. 

In a further embodiment the support 20 is provided with an electrical switch 80, 
20 which signalizes the actuation of the parking brake. As shown in Figs. 2, 3 and 6 
the switch 80 is vertically mounted in the inside of the support 20 and its actuation 
pin extends from the support portion 23 to the top. In the unactuated condition of 
the parking brake the actuation pin of the switch 80 is pushed down by the actua- 
tion area 13 of the parking brake lever 10. At an actuation of the parking brake the 
25 actuation pin of the switch 80 is released and the switch 80 signalizes the actua- 
tion to a board electronics which is connected thereon. In Fig. 2 the connector 82 
of the switch 80 is shown, which is advantageously inserted into plate 22 to the 
bottom. The switch 80 can be a common mechanical push button or a reed contact 
or a hall sensor. 



30 



WO 2004/087476 



PCT/EP2004/003592 



-10- 

List of reference signs 





1 


Parking brake lever unit 




10 


Parking brake lever 


5 


12 


Grip area 




13 


Actuation area 




14 


U-shaped end portion 




16 


Reinforcement rips 




18 


Connection point 


10 


20 


Support 




21 


Latching element 




22 


Plate 




23 


Support portion 




24 


Mounting inserts 


15 


25 


Mounting point 




26 


Ratchet insert 




27 


Tooth area 




28 


Mounting holes 




29 


Wall portion 


20 


30 


Push rod 




32 


Spring 




34 


Push knob 




40 


Pawl 




42 


Rotation point 


25 


50 


Connection rod 




60 


Cable balance 




80 


Switch 




82 


Connector 



